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ABSTRACT : PROBLEM TO BE SOLVED: To make a search alignment of a wafer at a high speed 
without restricting an arrangement of a search mark on the wafer. 

SOLUTION: After positions of first and second search marks 47A, 47B are detected by 
using a first alignment sensor with respect to the first wafer and a coordinates system of 
referencing a search mark is acquired from detection results, under condition that the first 
search mark 47A is detected by the first alignment sensor, a position of a street line area 
70 detected by a second alignment sensor is stored. With respect to a second sheet of 
wafer and after, under condition that the first search mark 47A is detected by the first 
alignment sensor, a position of the street line area 70 is detected by the second alignment 
sensor, and based on misalignment quantity between the detection results and the stored 
position, a coordinate system of referencing the search mark is acquired. 
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ot. '7X/^'7XANXx-> ;r ^(CgttjS$ft-?»°— 

m^ixfzmiO'yjz.'seAimtii'th. ^x/n 

7-A2 1 icj; 0^(wE5\:$ftl»'7X/\6ar'7X/v7.7 L 
-yiCML. -fe> ^-T y7'3S±(Clfiai-^. 12 
4 (b)ti. 7 7^^-2 3±c7>r7X7NT-A2 2(CfS 
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-t > * - T • / T 3 8 <7MtSgS5 tC *XJ\6 &m. $ iX/> 4£B 
[0027] -t>^-T-/7"3S(±. XXf->l l_t 

^'^x.Mrn;L-.y3 o^BaatiiSinH-a 3*a7>f> ha 

§C 3 8 a~ 3 8c *r~#l . M>ffi«tS 3 5 ^>±T77r*] ( Z 
-Jj\U] ) '^ammtZj: *) 3*<7)X t*> H/l ?ffi3 S a - 3 S 
c WVXJ n*±T$-**-"C Ox; sco^tfli L^frbixS. 
3 ^ X tT > H ;l-as 3 8 a 3 8 c OjfcJWcti^l-CTl 
^OSeffl^StU/ffM $ i t . -Hi h <r>3tm£ *> x.' ^ 
£O i g(tjHLB§^{i^xyNT-A2 1 . 2 2 t^raT-Stf- 
jgL^T'^-SitS^T-fJilJl . ^x/Nar'Vx/N^/L^'S 

V v{£S * -C'#i6-t & . £tz. X f > h* a-an 3 8 a - 3 8 
c i0;rc5i§ £ SS©? I -fhZblZX *} . -t>^-T :/7'3 
8Sr±T$-t*-|- i: §OXM*i'-rii^rt >J; o tc^roTV* 

[0028] ifc. -rcWfrHHt&f»3 5{i^«WH3 5 

t— 5> 1 1 ±(cl£t+ <btL^0l£IBI^ 3 6 fc J; 0 EHE-f 
&8*3a«!3 7 >f^LT. @teSEM^3 6 SrSOW-f&tf 

*WKfig*flH>-C*5 0 .. -Wfc l "C 2 0 ju i- a dcoSHST 
»7xy n 6 $r Ulli; $ it & <l b tfX* £ h „ 
[0029] H4 ( c ) {i«7X.MagiM^<7)^— y 

X— T'/UGO^U ZCDM4 (c) fcJsWC, 9 — >' 
x— 0±i7)^xy\6#H4 ( b ) fO^xyNT— A 
2 l^^-L--C-t> ^-T y^3 8Cjg$il5. * 
-> f-7>6 0«:A 'J y M£<7)3fct'— ASr^x 
VN6^hJH«WH»W&Cbt»6 1 ah. ^7X/N6^h 
m&Z m& Ltzft t'-A S-gft LXyiM^S&i~2> S£95 

6 1 b bz-stsmfo-zy-Q-e l^isssn.. ^t2C6 1 

b^4>c0^ttIfi^S li'14 ( b ) <0+ASB"J«Sl SIC 
* H r 4 it- H J: 0 ifi. ZiW.9Hzmz.tf 1 &7ce9 

( a ) iz^x o izmwmn-. tm&e>-&tf¥t§. 

[00 30] -c^^. H4 ( c ) IC&tvC. ?->-f 

- 771/ 6OIcJ:0^xa65: ttVftft L fcttHTCEUrf 
&i . ' J 7xy\6^fI'C<&t/ c ^- , .Jx>'f— v g >77 7 h- 
^OirmcioTfl'D-t >--»f 6 1 rt£3ljS'f-5'?X/^6 
c0lB^!S;fl:^-S„ H4 (d) tc^"TJ;^(C. ^ 

- 6 0 £O0feft <^ iztt LX&XM 6 1 b*^ 
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-^S 1 &.l*<9 — > f— 6 O^Hfeft* J: 0 . M>^. 
>*fb 1 ^.xf'OtZ-^^-^-'JX^T— is z> ?=> y 1- t§Hi* £ 
(iSLT^&c: ^-7)lH]#rft0 F . S.t ,r '>xy\6f)li'C'S 
T«5t 'JX/f-y a > 7 7 y HgPA^^^^T 

St"-. ^i$iJfW.^l 8ti. -c^lI'll-a^W^fC^o'i, ■» 

[003 1 ] WIZ. *mm?k 1 8-C-(i, H4 < d ) IZ 
jjk-tJ: ~> IZ . ±M<V 3 meMmmgiS. 5 0 — 5 2 t,Z J: 

ajs#s i . aiA'm.^onite^^p tzfett^^aift^s 

T, W^JflSaBIBOftULhTISHEft^A , <t>* , 4> c 

iznm-tz, tf-iH^.-eco^x/N 6 ^(igsrti-iiij-r 

$>^» t # ft, - fS^M^^x'NXx-v-^jti-CEl 

#..»^ffi* 3 (E-Cti=3r< 2fHLA«fflT'# 5ri > «t 5 tc 
Stii. 0iJ,t{i"[Hie^«* fl . 0b . 4> z . <^ D t-^ffi 

(i^si^i. 3ttflaiEft<*> fl . ^ B . <^d K*tt&ri> 

ftiBiJ *T<7) 7x/n6 cO?hJS)^<7) eatfOltiliKi J: 0 , Ete 
ft<f>c (,zttm?ZiYM*X'c?>itMm£imL. Z<r>Wm. 
ffiSr ffl^T "7X./N 6 OtHrixM-^IsIlKM** mai-T ■& . 

ff-ilLiiFT^ItillHa^ftyt L , dil ^COfltytli £fflV VC >7 

xy n 6 <7>m-?tim.*?mmm*: % aj-r s . ^ ^ j; 

misfit . <* B ■ . 4>d iziim-tz>&m. 
b Lx&mznz, 

[0032] mz . nWMmgiW. 50~52 crMlWZOf 

mf&iz^xgmiztmi-z.. 05(a) \tu- 

(a) (Cii^T. ^x7N6^Mii0 3flifift<7)x>v v'S15(c 
El 3 O 3 HWDi<lJ?iS§IM 5 0, 5 1. 52 co-^ix^ix 
i0ffi^«if5 0a. 5 1a. 5 2 a#t£5t2iXT 

ISm^fF5 0aStX5 1 aWJxyf-x 3 y777 
HSBFP±(::§£5E§ix. W)<T> HI^ffl^MS?5 2 a*»* 
P3J3LLK!£5E$ixT^.i>. iOj; dlC7x./N6^HH«7> 
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3 ffir/r^x ■■> >* SliOiaS-r ffcttS^ C h (c J: 0 . *t x> n 

[0033] *tnji :> (cHWfiSL JUflaCMftMftns 

h6*^x'^'i ?"3 0±(cSUS$ii^fa(^3lft$itS 

tlfJ)ilJ. aaSEISm^flllEti. 134 (b) 

t vc , -fc > * — T y r 3 S y^TP? LT ^ xy \ 6 x / \ 
M f 3 0 12t%fo-t h mz . SHglBM^ 3 6HrUt 
> ? - T y 7* 3 S * Elfe-T & w t (C J: 0 'trfr>i\ h ... 
[00 34] itz, ^xy\(c(i^-'.Jx>-f— ^ 3 >'?7 
•y hff^)ftbO(Cs 05(b) l^Tn-TJ: ')l:Rf^?HH 
<T>— mzV^mcr); y^gGN P#ffM£ftx:*?xy\ 6 N 
t>&&. ^<fc7#^xy\6N{;:*rLTli. -eil6 31i 
c7)ta^^fr5 0 a— 5 2 a(i, 1 (Ii7)§U!?tlJr 5 1 a# 
y y ^g|5N P £ IS V > . i\&<F> 2 IS^fHIKtlllf 5 0a, 52 

<7.)l£S(cJ; 0 . ^xyNb^ltiSLmtcPiWfic, y-yf- 
[ 0 0 3 5 ] EI6{i:. *^J<7)ffi(S.9aa^S5 0<0— M<0 

fr<vm^&&%<?)?x*fflj)K ■< v^m—mzmt 

Bfbbiv HIM — *U>-X5 6. A-77'JXA5 4. 

U > X5 3 ar^rLT „ 3 #<7>X t° > H^Hi 3 8 
a- 3 S c £07tSM±c^o-r 3 >(::£> & *7 

Xy \ 6 <7tf\-M(?)X. -y ygJ5(CH3J^ $ tlX V > -S> . -C<0X -y S/ 

4 . fttfitl/^X5 5 S-MT 2<X7CC C Dm*htth 

mm^ 5 9 comimiZ'c^iL isunmzmi&t z> . 

««£-?5 oa»fc«o««S^j& t T5'f X >- 1 5 

(CflWfrStU T^^y> h*ijffll^l 5T«-e<^«aa-f- 
J: 0 -7 x 6 coffc ititt&<z>x v * & ^ 4: 

[0036] *^ 112 tt^OTaBtt&Ul&K 50W 
#y-f a— Ym<ttWK<FftMfrh<F>7 * hl" : J7- He 

asSlutSPWb^flirtlS 7-7 3lzX *mr>M?hi\ 
T, Mf4^2 9A«±ffl^D37 SarjlLTI+aj^il 
2 9 A±{C|SS$n^^xyN^/l.-r 3 0 A(C 
ti. ^-^PgC7 5r3i^L/cS3Bjl7t*a-r^i 7 )W0 
:X * 7 4 #IS(f T * 0 , 3 A tT >' Hyt M 3 S a - 
3 S c <r>%%k±CT>zi—=r 4 vyitlV-,- 3 >'tCj>S ^X.'\ 



5 3 A , ^(SU > X5 5 A rl.^T . 2iTjtC C D^A»»S 

1 5(cflt&$i-u rr^y h M«?t 1 5 -c-li-t-f Mitt 
^0^x/\6 <7.)1^£tJ ti m<^)x ••/ S/^)t4S 5r & fit 

[0037] mz<r>Minmimmgim.*:tiim i x t . 

3Sc ) ±(CtfeS$iiT«/^^. H6«2 £M*$LX'm 
-f J: :i (c 7X.n 6c7)^^c7)x y v'gn(ifil^'(cT^r ( - Z 
t*^v^. iJt. ^x./x6<7yJ¥$^(i^o§ 
tiOf^l^-^^. ^.)*tlU>'X5 3a 
l^i(8P->-X5 5 J: D&S&lSbfc^iSti. fl/ty 1- 'J 

■y i^ims*'"*^ t ^psn a s-w-r 

{J(J*A/N A 2 (Cj-t^J-r-i.^. raPSNA*'hS<f 
S>Ii:(Cct 07C§^m^ai^t#^iX. xco&mt IX 
*7^/\$cr>rpX"ni>jz£ <m/*X'\ >SgP»C0X y >§HSr 

A#0. 6 3 3/umiO^(C(i:. SPtNAj-O. 03 

sitt-mtf, o. 5mmi:)±(7)M.Amm^nhix. 2 
1 omm^tkmm^t^^X'. mmmMi.2umnm 

[0 0 38] £rfc, 1215 ( a) CStj:3(:. ^'Jiy 
•y ^<0ffia^ttJ^4r o tiMzltdfr-fL h 2 »5cOB« 
l*J*ltPJ^-[6] t -th 5 -f >'-t >"9"<7>«fc 3 =5: 1 <^7C<50i«(f ; 

*^f. x{±-e^tS77[6]^7ts^-[6ii:-r&atf^ ( i t 

V) *»4,o«a<g#Sr«yiLTt J:v>. -ix«±. ^ii^> 
^(iS^aj^r^^l^TC-C-ftO. Wi«EI5 (a) (D*§ 
^•C(± 3 ®F^O i #7nOf2S^JiJii£S J: 0 . »7XV» 6 <7) 

ttfX'^hfrhXfoZ. 

[0039] (ML, 1215 (b) iz^Xoiz, y-y^ 
NPSrW^-^^xyxbN^y yf-g|5NP(COV^Tti. X 
3rr&]K.t/-' Y^(fi]tco i x-c (ig^tH Zft o timtflb § 

y y ^-g5N P{i 2 &7C«9B&}®l£SM-e&gJaaj 5: 
477^*^-S. v!C1T\ y y^gPNP<7)mtbyt^(co 
§!2l7$#B3LTi^-t-&. 1217 ( a ) {i^x/N 

6 Ncoy y ^-gCN P£7)JlS^ll-C t tb 9 - 7 ( a ) (C 
i>v vc. ^{i*7xyN*.^r±-C"7X/\6 Nc7){iEi^ 
Srff 7 Jt^tc y y -f-SCN P (cm^^iSS cl c7>P3t£^(ii 
M^t°> *J¥L^'Tt^^„ y-yf-a?NPc7) 

m^comm^cotiLmm^ycommzm^xmib^ 

ixXWz. ZZX\ 2&7i(7)Mim : i L <DWi<mk&'&% 

s y+&NP±cDmm*:wmwf63t-fht. -mt 
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<?) 2 -r^)x ••/ >' (c tti&r sasd <r>w§temmt> t*>6 

[0040] itz . m<?M> IX .mi ( b ) tc^J: 
-> C . ffi$?g» 6 3 rV)B& "r- * =fc o y :/ fiN P 
2 o<D X v ^ 6 5 A . 6 5 B * P <7)SItI . RU-'—-% 
c7;)x-/ i/6 5 B k <7Xysc7yyhJi]>:c7)x*6 5 C^IS* 
•- <t*>«& - X.vy'6 5 A±{C3c * 6 
5 C > *tftfc £8 tc3t6 65D5- (RSW WBWt . 3 OC) 

P , 6 5 A . 6 5 B ZTU&t -fZ>E.ftB£ViJz.-T 
h . -*c LT . J&fflT-&&x.£ 6 5 C . 6 5 D^PKcM 

[004 1] <£lz. *?x.'^)sg{c55'l<Ofia|. ZUWifcfc: 
^-jy!:«iai3fiWW(C-3#Bll 3 ( a) Rtf ( b ) *#fi3 

( a ) tc*-f J: "> 6B$^"[B]c7)./ >/f-SPN P 1 . Xti 
3B#^rr«1^y :/^-SI5NP 2c7)<srii^*^-^^>^xyN6M 

<ntz#>^ HI 3 (a) tc&^T, >>xyN6MtfO)KK«0 , > 
xy v* /l ^ 3 0 B KM . 7 ./ ^-gC N P 1 . N P 2 Sr R?Jt 
-^S7t*6^«J0X*Sl33OBa, 30Bbt. fiSWWT" 

•j 75 y > b > l -c -hem izmmzixhmm^>-<r>& 

W£*®MrtZ> tz*b(T>ti) »)^i!30Bc-30Be 
f&Ztx. Z.tlt>0)B}*)X$M3 0 B a- 3 0 B e 

zfixm 1 2 c?mmmwM.iz &->x j&wmfr *> m& £ ti 

np 1 3&«*«^^aaiXEWEfto«!ajJi, pw^is 
mmm 5 1 a 2 £*-r& 2<K7c*sffi*s«3*fc , -eft-m 

lB»*^liaKSIF 50a2M52al**tl.SlS 
Xf J &2(n=7 4>'-tls-*rb$:m^X'fit>1\Z>* —U. ^x 

y n 6 ivu- 3 mu&ws f +ap n p 2 *** s *s^-«oeas. 

IMli . ^*t-mE&#£0flif&JSff 5 2 a 1 RX/5 
0 a 1 4*2X^3^7^ y-fc^fctfHwC 
fiP^il-To . BP*> , 2 11^0 2 <X7ES«8iS» t 3 fl^ y -i 
> -t > +/- i: J; 0 & h 5 IS<7>t >-^Tffi^ >f V<r>^zxL> \(c 
^ L 7- V T7-f y >- H AMBITS' S =t 5 ^rtififei: $ ixX 

[0042]iXlC. f 'J x>f—v- 2 >-7 5 v bgn^a 
fiLtl. 11 3 (b) (C^-Tiot. 6B$2n6]c7)5r 
'jx>-f-v 3>'77 -/bSPFPl . X(i3^fS]C0^ 

xCT>tz#>, mi 3 (b) tc&wc. ^xy\6Ac7> 
lliO'/xn^^/s OCtcti, — -fttrrt 'jxyf — >• 
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^53 0Ca-30Cci. fti>c7)i- l)I>f->3>77 
•y b F P 2 f X&aCtf Jb L ?t 3 ') :X ^ gfl 3 0 C 

rJ — 3 0 C f t^'JB'DESi i.. ^-<l^c7.)tOO.X§a53 0 C 

a - 3 o c f tmmfr tM 1 2 izifi-rwmvmmmz. j: 

C3^r6l^^'Jxv-f— >- 3 y7?7 bgKF P 2/Af) 

2 a 2. 5 1a2. 5 0 a2* : ttl>7'f >*•£ >"9"tC J; 
-^T^ibii, ^xyxb A(c6B#^r(6]c7)^-»;x> TT— > 3 

>-7 y y bgpF p i a%&«teoffia&tflasfcfttf>8i{ii 

<i . 'C^t.-cilti^MB 52al, 5 1 a 1 . 5 0 a lr 

ti, HU3^J:^t;04 (c) tC^F-T^ — >"f— 7*71-' 6 0 
±^"H-i*«IM**rfflt »T *7X.J\<?iKm*i&h%> Z. t X\ m 

v & m «. ^fi[BitaBg*t=B $ ^ * *r *> «^*t i » 
[0043] ;^<c. *f«i«a»sjK*ssatfct+&(aB«i 

#>?>§!> f^CO— §11. aj/'ll 2£7)7C7— 7*-^— b 
$-#fi3LTMBH-rS. 5fe-r, limf»/71 0 1(C±5 
v »T . H4 (b) ^5^^-2 3 CiS-it^xyNT- 
A2 ltcj: O^xyNb^m^v^ix. o— x> >^"VK> :: >' 

3 >-ct ^xa?-a 2 1 cr>n£<&%mm*i'i-z> t n 

mz, -fcy^-T v7'3 S A { f*«i^^ 3 5i:J:-7tl# 
L . -fe > • ^ - r y r 3 8 iWxy \ 6 **jgtt«S it ^> . 
Cic7)i: § . (HjH^C-feV^— T •/ 7° 3 SiO^g-X f>' K.'L-iE 
3Sa-3 8 c(7)M£v&mrf* >\,Z*i\& (.Xf771 
02).^, i«S»*Tt, ->x./\6t2H4 (c) 
<?>^-> ^-7/b6 0 $-*tf«fllS:^LT^JBS»K:«J: 

7 0 T y 4 * V b LT 33 0 . vxv a 6 Ofitati , 
X^"[Sj, Y73f6](^l~2mm. 015^^5' S« 

[0044] Zcomz, MWMte?-> T-7)l'6 0 

(i. -7xysT-A2 l77^^xyN6r-t>'^-r y7 a 3 

8 Iz&ltM-fk ^COO— x > 3 > <7X2a*r X 

5 ^ 7 7 tc7 V 7 y A * V b mi &X' t> ibf!(fi<)± & $ (2 

a-ms. a*wn«Kiaii3W!fi»L"C^4^i. «hcs 

ffj-rfE^^rlU^tc. ilTcSia^i: . 9-V^r-7)V 

6 0 , 7.7-^-2 3 k 

a*f*fflfc 7 7^f-23 t*tr«Hi:«IBT»HSfctt 
*»«^4C:tl|ttieHLt. 77^/-2 3frf,ty^ 

-r -/73 sizi^z&im-tmiz&m&ti (mm 
n) tf$L-f%frt>X'h&„ 

[0045] »:(:. 7t-vT1 03tCfcl»T. 13(7)3 
H^2<>:7C^ia^ftJl^a5 0~~5 2$rfflUT7xyN6 



( 9 ) 



m%W-9~ 3 6 2 0 2 



* #?« L T lft B fl L it =k -> £■ , o x; » 6 £0 U x >' f- - 
3>77"' hof F PtZiSofc 2 BlffiWRJfSlSPf 5 0 a . 
5 1a. ftLTO5<7.tfm<7.> 1 [SiWr?>IR3?fll5f5 2 afcfc 
^ >T -ctL-1'iLX. ••/ v Gi^itSJ^f fotLh , ztazm I 
X . iiti&li 7 XV \ 6 f >7* 77^ > N £ fl 5 (C . 
7x; 3 0 ±-C- 3 !B<7){3rS^f >(C# IX *7X 

v n 6 * }? L ^"C T v , En*> . fM*^7* 'J T f7 -f X > h 

[0046]'cLt. *ffl<7) 3 iE^fil^fliff 5 0 a -5 

2aii. -t-ft-m vm<? mm&trc&m *i\x v ^ 3 m 
*>&.S8W> t* ><7) mm. > n t &mzWtM £ ixx v . - 

iUci^T, (E(c05 (a) co iJ >xy\6<7)iSmcoU"f-^ 

tzt Ltii, 7 l JT5'f.X > H&^v v f - > r'tfmiiX 

i>, (5Kta^^^3^Hc7)#ffi-t:> -ifV^KSVt: 
J:ot KgSUIfF 50a-52a*r ftH^ t" > ^filt 

Borcs^JSHf-ct., mzm*nitz£':>izm4 (c> 

O?— > -f— 771 6 0 . Rlfffl>b4z>"*}- 6 1 arfflHif? 

[0047] |5)«^ . 7xv N//H 5(b) (cip-T «fc 5 (C 
y y f-SP N P & S »7X/ n 6 N <7$$&Xh oti>» 0 
7(a). (b) SfSUBfflLfcJ: nftftui 

%><. =5r*i, / y+UNP*:?i-tZ>*7X.s\6mzttLX . 

ti^jtrr jtyh iffo sstcSIM t <r>-? •/ *■ 

^£]R£s&Bj& j S:v*%&U:, ^ifl37 (b) (c£>v> 
T , y y^N PC02OC9Xy -J6 5 A. 6 5B^iie 
ffl-C'CiSr - 9 £ . <I *l ^><^fiM"r — ^ i 0 * 'Jd 

^ifi(r;.ft^c j: ~>x®ms y ( 2 ^commmiz 
t . y y^N p<ojg«ifiSfc:tfcff-r& ;w<. 

[004S] -ccr>'&. 7,f77104l:l3^t. Xf7 
Tl 0 ST'SOftiW^tcS-CJ^T. ^X.M6C0XiTf6]^ 

<7>fiSimfiAx, Y^-fsi^jgra-riiftAY, at/E 

cOtSrg^ilStA^-r. Cicopgt. *(5iJ-C-{illl5 (a) 
(c^-f J: 5 * 'Jxyf-y 3 > 7 9 •/ hSSFPtS 
o^R^^f 5 0a. 51a T'^ttJIS* i 0 Y*rtl^ 
c7)(w^-tiLSAY, SU'IaieiR^A^^^^ii. Pirn 

iz?^-rzwmmt5 2 aT-^ajisuij: o x^^ota 

[0049]-*. 05(b) IC^i tiS^ 



(i. y -/^-g|5NP±^)fffiS?fftSf 5 1 a-CWHtmteJRJ: •) 
X^rSiat^Y^^s^fiVg-rnfi A X , A Ytftli#>C>tl 
Z>, W-?X. Z<7M<7)2'WWmW?f5Q a.Xi!5 2 a 

l a r*i£0 y ■•/ ?-sisnp iDthill»SA J fl£v ■& tcti . 3 Si 

[005 0 1 -eiXizm< ^=r -> 7° 1 0 5 (Cfc V%T . ^ttJ 
§ il EKI^ A (9 A* -fc > ^ -T y 7* 3 S «0EME-Cfil JE 
t'#SI^iEffl* s i:d*\ 2Mr<2E^<TJtA X. AY// 
-71^ -^3 OT-KS^^^ItSiEffl^^- -) fr* 
W^. <Rfc«*b&»aMn : SKH>K"C*iUf A-r -vTl 0 9 
CWtS. (aS-filfiAX. AY. A^i0<51 

SS±3iO 7 7 4-7" VTy-J^yhi'no fzabizxy- v 
ri lOC^ffL-C. t>;-Ty738A»^i7'fy 
— 23 C7XA7-A2 1 ) tOx./\62r^tjgU H 
{C(34 ( c ) <7)9— > f— 7'.>l-6 0±(C7X/\6'SI 

•:/71 0 1 l:IotXf-/71 0 5^T'^.)t)}^2r*s0jl 

[005 1 ] (IL, Xf-/710 5 <,Z&*< >T . WtfGm 
-Tti-fl: AX. AY. A 6 <T> ntiit-if^&ES!^ ttotz 

twsiziz. . #4 ^, ea-ritw^hoM h immmtHtaz. t 

JthlSliLr. ^T771 0 9*ST^f7 71 1 1 *C 
^tLT. x^-ffi^^aiLT. ^b-^A^tO^ 
«r^«SBfc5:&. — 7j, 7,-r v?\ 0 5tc*3V »T . 
-TixaAX. AY. A^^-c^'^iEffll^T'fciKj. 

•t^^-r /73 8 iTtf&tm&fizv^^mmzM 

A 6? frtftE t ( y 7106) » *7XJ\*}V9' 3 0 

-7x/N 6 &mf& Ltz t immmizx e >- k /l-sp 3 s a~~ 

3 Scc7)^S^«a:7r7C;L. '7xy^^;^r 3 0±<7)K 
2iK«r.+ >'C-rS i bX\ VxjstiiHry 3 0±{c^7x 
^6*ttll-r& y 7"1 07) . -e^fs:, *7xy\c0 

filtffllAX . A Y ZXy-tyV-t LXmtiO-i—1- 
T=>A y > h fiKt L T . ^XAXf- > vWM L 
T^xys^-f^Kj-r^iiiT (Xf v71 OS ) , -I« 

T-'jr^^yvNv-T-^xA^T-r^. -cit. 02 
[0052] jb^*M«r 'j r 7^f.y > Mbf^i: . m 

1 4 2r#B3L-rHi B ^L/cfM*i07-'J T7-f A >' Mtf^t 
SrifclW&fc, 01 4CD{£*</Xfr£-m, (5iJ^mgft!i77 

XJ\<F>e iE^tS S (c J: -5 -C7 x./ n£O0Sk £*|jE L 
f ^fc . £ ttlzmtZ Wf^Hi 1 ~ 2 IW» S f)(-*t L . 

xmommx'teiz y 9 - r y y 3 s &Tif h <r> t mmz 
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*-95f&#. IMS** L T«IE UvK sPWSSJR-C 

[0053] i^. ii4 iz^tm^m^n^mc 

U . &M1> 1 3 **«JB$<ifcK«6 9 fc ->x./ a 6 > Wffl 
x > h -t > a nmg^rKH Of -v Tf - -v- U > ) 

m^izu^r-f-r 7 a * y v l x 7 r a > t 7 a 

X> ht l ZX&ZttfX'$&„ mtHLS Ay?^. RL«F 

i AttcvT yimitftai »T1!rB2r«Hlj& s i£ 

< . Mz.lf±2. 5umW££X'ttfmmX'$>&* -Ux 

izn lt. li Aim<7)T7 a x >■ h -t >-»?- o«tai °rfig 

hWJKA f ± 2 5 jumtTPSrfclf . LSA?75*;. 

x(i f i am«75 .x > h -t > -t* (Sffl-r s msiz 

ii. -t— +TyA .* >-h%LtiZ7 r A >77^yK: 

[0 0 54] fCt. 02<OXf"y7°l 12tCi3t>-C. 

it«77-f ^ >' h-fc >'-?£<$ffl-f 6 fc & CiiXf ./ 7° 1 
0 3KTFW—+T7A his'—ry^lZffirV. L 
SA^xtiF i ATT-^cor^-f^yh-fey-^-s-fiEffl-r 

* t £ K*4« XT7712 1 KIMt L X 70 T 7 A * >" 

bmfetf&m-? h T94*yh± ywtfnx*im%&ffl 

P\M^i>. ZLX. -9— +T7A *VY*'fi 0 tZlzli 
Xf771 1 3CWrU •V—i-T7Ajtyh : kfth%: 
utl fclix f" y 7° 1 2 6 izfm-f& , 
[ 0 0 5 5 ] &(c -9"— f-T (CO^T^-r 

oxAii:iii-f77^ *y h me>-?—7W& 

tftZtXXV>&, *mcr>*?x.'\6±.iZi>^ 04 (a) IZ^ 
■tXolz^ x-%\anzWfc\i- vl-X'&m*tL*:7A y ■ T 

Y ■ x*<-x/*?—> <fc O'Srl.YiWt-f-?-^ 4 5 
Yt $ffl^l*tF I A775£fflC03iS 1 t-+V-?4 
7 A^XM^n-C << . Si: . M 1 7 A 

3&»4>««Y^n*ifc:i5f3@BnB«^utffi{tfc:. xWjco-*-* 

•7-744Xi:. Ym<W—*-?-7 4 4Y 
ir£tz F I A*affltf)»2if-f7-; 4 7 B#7£f£$ 
itT V * & . *f51jTii 2 OC0-»f-^-7- 7 4 7 A , 4 7 B 
<Offia«!iiJ 2T ?T 9 tithizm 3 CO F I Alf&CDT 7 A * y 
h -t >"f 5 A A { f$ffl $ ^1 , ffit <D 1 'j IZ +7 X.^ 6 <T) @|g 



:ft5r1^ai-r4^(CF I AKWT7fX> h-L->"»f5 

ES"|-r htz^z . UATT-tiT 7 < ^ >' I- -t >~«f 5 A 2: 
r F I AWm*. 5Aj t o?^, 77lX >' h -fe > 5 B 

[0056] £tz. QXJ\6±P)£M0>i' a v bffiffilZ 
7 r A > T 7 A * y hffltf)^ZA7- ^ ( W 
T. r 7T-f>?-;j fcv>d) i>^fife$i'LTul.., a 
114 < a) KiSWC. ^xy\6±C>ife^ 3 y h 
fWW«r«»L-C*-r > 3 y hIRWSAfcli. Y^fSj(c# 
L*fz£Mtiic?)yLmn 7 t A y-?— 746X. ,5.l^X^j ft 
{zWi/tcYm^ r A >~?—7 4 6Y&ffM£ivC^ 
■g., iit^>c07r>f >-7— ?46X, 4 6YI1 @3C0 
T T L fy^ <7)T 7 A * y h -fe >"9" 4 L S A ^T^c?) T 

mizmm$ix&7rA y-?-7t lxh. ro-txtcjE 

tX L I Ay75^m^^-^^, F I AjrSfflW-? h 

[0057] *3t, 08 ( a ) ( b ) {i^xy\6± 
co-7- 7iea**L . CitA,HS ( a ) &lf ( b ) Cfc 
^T. Slt-f7-;4 7Ali. 4I1*7)>'3 -y hM«j 
4 S A— 4 8 Dl,zm±tlti7. h 0 — h 7 A yWMZfo 
0. W,2.*t— i-^T— 7 4 7 B t>1iJCD4ll<50v-3 y 

4 9 A~4 9 DtCll^ ix/iX h'J-h7^ >"MtStC$> 
4. P3^ojS^m»5Aa(ilH3f)F I AWtM 

5 A<9*2MHSaRfFC& 0 . ^ix*^ xirmzMtifzm 

mzhh wmmt 5Bai,m3cr>e msm 5 b ^ms, 
mmxhz. 

[0 0 58] <%lz^ y-r~T7A *yhZftdtzMz^ 
Xf77l l3lci3i->-C- «7XvnXt— v'«rHE!ftL"r. 
08 ( a ) <fc d K F I 5 AcOffi^lIff 5 

Aaf*I(.-Sgl-9--f-7-^4 lAZ&m-th* ZC?>Wi£. 
X'\±. 6WfflM5 WmWm 5 B af*KCl3lfS2-»?--f- 
7-;4 7Bto<. yj7M^4 9A, 4 9BC0Si£ 

sc. x Mj-h7^f >ntw 7 o . -eofg, >r 

ix^^sST^-r-S^xyNe^'COo y htfco^SI^^xyN 
33&»tfW6L (xfvri 14). Ttfflco^xyNT- 
1 til.i|^(:lixf7ri l 5\,zW+iLX. F I AgP.Si^ 
5Afglt- f7-74 7A^)X^W, Y^O^IS 
(F X1 . F Y2 ) *r^.ait-|.. 

[0059] lit. X^r-y 7*1 1 5 (CtJ{t^^f±iy7S 
O-|5IJtO#09^#B3LTi^Bfl-r-g»„ 09 (a) {i. 
F I A»M5 AC0S^^rt-C'^{Ct8ffi^(Cj: 0 
S&§ix£l$aiiEffl6 8£^U ^ct)09 (a) Kt5^ 
T. ^aj^H6 8f*q^X77(*I^JC-rS2llcO?!fc4^i 
6 6X1. 66X2. .S.t^Y77(6](C^tDr4 2 
(i^ti^f 7 6 6 Y 1 . 6 6 Y 2 $ *XT 
\,^&. Zi\t>(T>mM^-7 6 6Xl. 66X2. 66Y 
1 . 6 6 Y 2*4. 03OF I ASH&MS Artt^f^ 
t ^ttlBtEiE $ ^x . fi-s> »7 xy n±co v-7$rl7i 
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I*jCt£££*t3 XWfltftfRft*?!: . Y;?TffltcttiOrf & 

it. xmm^mim^m^-^ 6 e x i . 66x2 

Sr«ie!IS*l6j(c^**ToT . 07 (c) ICqHIBttft 

fsx 1 tawr*"*. [37 < c ) noflPHnse 7 xa«x 

4 5 XtcitJCL . -c^:>!iH?;fi-tS X l 
$Tto//f>^/l (A/D) SEfbLrBflUia-4-& 
i k t «fc 0 . fW?— ? 6 6X1. 66X2 rift L 

fc» 1 747 A0)xaawtfftffl3*i.s . 

[0060] RttfC . YNfB*)SHft%?ttftIt'?— 7 6 
6 Y 1 . 6 6 Y 2 *r1S-B]^^"l*I{c^3E5r fir ot . 13 7 

( b ) (cj^raaiwsY 1 gas*?*, mi < t> > 1*1 

<T>m -f-SBb 7 Y*«Y«K0-^— ? 4 5 YtitJD I . 

-cojSftfi^sY i &w§«ya-f-s.«r£ tzx 9 . ftnv 

-76 6Y1. 6 6 Y 2 *mmt L-tzfH 1 * 
4 7A<aY{£8#ttttai3fL6. <BL- *«V-?*)ffcb 
Otz, tfllifcfF I AgH»UK5 Art^aSi^fiOWJEOB 

X p cos 0 -si ti 0 

sin 9 cosO 



[0 06 1 ] -c<7:>f*\ >>x/v^-f— >*IHftLT. US 
( b ) tCT^-f i (C F I AMRft 5 AttflBSaBIF 3 A a 
|*KC^'2-f — 9 1 7 B 5rf?iJ Lt (Xf y 7" 1 1 

6) . FI AWSM5 AT3S2-9-— 7 4 7 BOX 
*|S5. Y3T|fe|#)SK (F X2 . F Y2 ) *r^tiJ-^S (Af y 
7*1 17) . ifct, .Xf y/l OStC&HT. 
-+7-74 7A. 4 7 B«0(liS*£^i: Lt. -7x.'% 
Xf- ><7>SHgi& (X. Y) (CtUiEtt^. Rvxy-t? 
h ( ( F X1 + F X2 ) /I. ( F Y i + F Y , ) /2 ) 

( X f . . Y p )£t«Sa.-$-$. ^i0*i^ig^<f(i- 2o 
^•9"— ^-7— ^ 4 7 A , 4 7 BOSPSS: L t LXittX 

[0062] 

[ft 1 1 & =arctan ! ( F V2 - F Y1 ) /L J 

-ett, mt&xYewmm ( x P , y p >«, «7xy\ 

Af-y^lM (X. Y) CWLtaSCTfiSii*. 
[0063] 
[ft2] 

)/2 



"Txl r<F I ., + F« 2 )/2 
. L Y J |_ <Fv, " , " Fvs)/2 



[00 64] AT771 19t:ii^t. XYi?^ 

T . US ( a ) Kljjrf «fc dtCF 1 A&ffift5 A£>ft&3t 
f? 5 A a 1*1 izm 1 -f— ^-7— ? 4 7 A & UZfftffrt- h . 
*iUC«<;*7 ! "J'7*l 2 0tC«VVC. XT771 1 9// 
HTLfcWC* aittflt5 Boffi^II?5 B afltc^it 
(Xh'J-h7-fyf) £»«U 

tco £ 0 1 0 2r#K3 L T Wm-h . 

[0065] HI 0 (a) «Xf771 1 9*%TLfc 
ttMT'COF I ASS8M5 A<7)^ajmi*6 SOffltf;*^ 

L . ^<?m \ 0 ( a ) «0afa$rY«6^1ff ; #^--C-Y^rf6l 
^SLTtf^il^Mft^SY 1 £131 1 (a) (C* 

-r. za£?izxYe$m&imz®.-oT®m-&t. m 

l*-f7-^4 7A^)4"Wi:F I A^(EaM5A^ai 

4 7 AiOYttfflcO-^-^-V-^ 4 5 YtC**J6LT . 13 1 
1 ( a ) commas Y 1 ti(i®Y, . Y 2 . Y 3 X'T 
Mtt-^ fc*:r>TVv&. f^t. (Y, +Y 2 +Y 3 ) 
/ 3 T-**^ ^.il^ YffiHY Atfm 1 -9-— ^-7- 74 7A 

[00 6 6] >imc«L. 131 0 (b) (iXf-y/1 1 

mmzvki, zvmio (b) iz&^x, xufaizms 

Z> 2 0(7)x ••/ 7 0 a . 7 0b lzm& iXtlX h 'J - h 

> ffi.i£7 ocn±Tlzzix?i\, ^ 3 y hM®4 9 a 
ft(T>.n9-y7 1 A. Sl>'>- 3 y h^J*4 9 B|*jc0.n'^ 



-> 7 1 B*<fcS. -c LT. *(H«XYd^Mg (X 
P . Y P )0#15£6-S*>^. Xh'J-l^-O'fiSTOtf 
C XY<9»ffiS(Cfc(t^X P IS, BP^,M»Yp <?5(1 

«SSlItt7 0 c . ^Jtii . 010 ( b ) <7)Wm 
*y^[6j (im'Y P ^rmtA^rLT^s) c*frE^-^.^r 

rpJtc.^lE^-i»^i:tJ; 0. 011 ( b ) tc^»t?cft# 
SY2*r#S. C14O01 1(b) (CiiV^T. T^"^^0 
2 OC7) t— ^ SRI RXf S R 2 0 1 

0(b) OX •/ 5/gH7 0 a , 7 0 h<^>YmmiZMfBt 
h. fCt. 010 ( b ) COWS.W.&7 o c tc*rxE^-?. 
01 1 ( b ) ±.X'<7){ZWY& (W*>. Y P =0fc=5r&& 

M) £^l»o 

[ 0 0 6 7 ] L T . *(yi|T'{ieMY' B fc WPJS^luS S 
Rl, SR2fcOW^PraASRl, ASR2$r 

i^ttj-r ^. ^t^=to. 010 (b) iztsifz wsmm - 

OchXh'J-N^ >ffl&H 0 CO 2-?c/)X y i/&7 0 
a. 70bi:<7)Y^r6]/-s<7)rHl|5i*:^. CtL*r03O4' 

$mmk i s ^(cieit -r h . si:, x y ygyoa. 7 

0 bt^nttlWt?— >■ — V7 1 A. 7 1B^) 
t ZJEG&lzmtlXZ l»J:?(:. ill ( b ) co»tf : fS-^ 
S Y 2 4»OtiS SRI, S R 2 T'COfi^S. -tOffiCD 

1 . S R 2 i: ^<r>mnt<9 ->' t (VfflmgWiWl 

T 4*Jftmp% 1 S ftlzmm- h . 1 a y h ^co^xy NT' 
(i20C7)-^--^-?-? 4 7 A. 4 7Bt^h 'J-F^-f 

70k commmmm tx$> z>t*-%Lx. 2 & 
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H^«0Ox/^-*fLT(i. 13 1 1 <b) cOtgffift^S 
Y 2 #» WffiB SRI . S R 2 -r t£53'J L . &ESR1 . S 
R 2 icS-J^TJUiYp #0 y SrfcfiKBY B Srtfcifcf £ 

[ 0 0 6 8 ] 3:8 . ±»WW7I40 11 ( b ) iOtgffJI 
fSY2 #> £> 2 Otf)X v b°— 7 «EI SRI. S R 
2 frWMLTitftftt. S Y 2ff>»B£ A/ 

D3Bft L-rietSL - <JW*XMti**>*t:fclH«ft^>» 
^A: WfflM* thZb T«Y P //0 > (MY B *r 

*>ft*. s*. ±j&0MX'\*mi o 

( a ) (Cjjr*- J: ? (C. ffi 1 ^—^—7 4 7 Aa4"C>£ 
F I AMRft5A*>fftU]fH166 8^*'C4C|S^LTV >^ 
**\ HI 0 ( b ) ic^tJ: 5 tc . ggtl Y P *»0 > 3r* 
fl£SM87 0 cft'0MRf|5 B«0tfciiJ«ttl6 9»>K*: 

[0069] <«C „ 7' 1 2 2 fcfifff . »7 X>\ 

6±.cr>ffim<Vi>-3 v MRWtcttRSiifc^T'f >v— 7 
4 6 X . 4 6 Y^&glfcai^T fi C t tZ «fc 0 7 t -f > T 
5 -f * >' h £fir 9 , i .1 T'fi , mttiftfflBS 6 1-44 
4 2 9f ^tIS$tltti|. J: 35ri>/xy7, H • 7 
X2—>\)V- T?< *W (CAT, r E G A j fcv^d ) ^ 

m^m^^x^Ji^xy—-j^m))-r^ z t izx o . r 

54 .X >' h-fc>'-f 4 srfflvvC . ^xyN6±^^,jSJR$ix 

l . 3 ^tfJSSIH £ $£St JfiS U7XA6 ±«£g|5<7> >- 

[0070] -y 7° 1 2 3 tC&Wf , -£«07 

r-i yT?A *>h XMtH £ ixtz& is 3 y h «**>E*iJ 

6±«0=S->-3 y bi^lMItet^ltf^f 
fLU^fV 1 Wf^->"ftia»!S3t-f&. wOl^tc. 
fi^ft^ (5iEtlI]2IT'li "7 xy \7,f-y*; f f ib LtzWfe 
X\ /I- 1 fiiJ<7)X-r— ^'srSBfft LT V^7)Vb *7x 

/ vh ^)fflMH^KK-r^ft^«jELT t J: v^. ClftCJ: 
f *} x./ n 6 ^\-7)|f 3fc&<**T L. *7xy n 6 tfSKtB $ ixtz 
mz. zcr>u-y hf^T'^cli.rc-r.g» , 7xyN(cov>T[ai 
«Xf »71 01-1 0S* i "Hfi : $ilTT l Jr7'f ^<>- 
h* ? tT*>ix€.. -rcofi. -t-^'>xy\Co^-Cll2cOX7 x 
•v71 1 2^1 1 3*mft£tlXZ.'rv7"l 14t# 

[007 1 ] ^-SiO^X.'Mi^^D-y h^02tfcatlK 
X'$>&tc*>. mmiAT -/71 14KXf-.v71 2 4 

tcWTtT. us (a) tmmcowmx'F I ABM 5 

A(C J; 9351 V-*-?-? 4 7 Ac7)XMH . Kt^YdEK 
(F X1 . F Y1 ) £®&-th<r>>.mfttZ. ^I8i5 BC 
J:-5-C7>h'J-h^-< >m& 7 0 Wffl!)<7)x y =J3Zcr> y 
I«SR1. SR22r^tb^^„ :*:xf771 2 



ttc. *hi>«YilSSBl. SR2 t t0f^I 
tlSc') Y,. NdtfBtfO t sfc* > ^ W YI1Y B 

[0 07 2] -cLt. 7f"'71 2 5(CJ3V>T. >7X7n 

xf- ( x . y ) izm&ft e . sif^r 7-t y 

|~ ( O x , O y ) m-t KMtZ H X Y 6- 2!M»£ 
(X f . . Y P )$*A^«. .r^^)lfllteft<9t4, F I 
ASfftM 5 A^ffcftcp'L-i: ^MSiM 5 B^iU^Di: W 
raffiJL' t. ±j^ftiMffit2-.fflV->T^-C^$il4„ 
[0073] 

[1^3] 6>=arctan ) (YB-F Y1 ) ,'L' ! 
ttl, 2O(0t-f7-?4 7A, 4 7BcO^RraL5rffl 
t^t, 1 «3ffi«"Clll 2-v"-^-7-^47B «if ( F 
Xi! . F Y£ ) titm' ( F x , t-L. F y2 + ^ • L) X'5-th 
i\b« *ZX\ ^"7-fe yh (Ox, Oy) ^-fit^20 
Wt-f7-?4 7A, 4 7 Bfttp&W&Bib LT. 
f^XY^fill ( Xp . Y P ){i. «7xy\^^r-v'<7) 
JSffi^ (X. Y) tC*TLT±B^ (®t2) -C«$tl4. 
^(WklZXr- 7 712 2. 12 3 T-'t-^-VxANjctt-r 

r^-f^>'h.5.ix^7t//tT^'S». c<7>FS(c 2ft ay. 

^^X/NtC^LTti^-^T^-f ><>-hB#{C, F I A 

smms Amf03m&5 B?&vtt$tmzm\ x. y 
[0074] mz^ mm-f&ryj h-tyt^Ls 

A773fe. X«4F I A*3tT\ f-T^-f ^> h$r 

ftb&t^ft-frtftfBBi&ffd . ^ <7)^-^<50l>lf^«i7. T- y 7° 
1 2 l^^f771 2 6lcf£?rLT. HiB#? 
^tT*?tl 4 . *mZ'l± 77t-Kh. 7 7^>'t-Ht 
<7> 2 -yco^ — F *ij> 4 . *mX'l3.m 1 (2^7* »J 77 -i 

* > h<ommizmz.if wmmmn 3® oa)x-20ju 
mmsc&b&titb* 7t^>77^> y hmtii#T<omm 

t LXlZ1-ftX-$>&t$i^ (57t-F) T+Ti-T'ft 
5f&(77^yt-F) tiC^il4„ 77 
^-K<^t ^IctiXf-yri 22l,zWffLX. ZcD7°<J 
T^JJyb <7)n%.cr> £&X\M jUffifflB&W >'7° 
/I- v 3 y F iOKgftiKISrfi 1 a Z t lz J; 0 E G A^iO 7 

[00751 — 7r-f >^-FfiOt&(-ti. t&1g$ 
ix/cT5-f -X >' h-fey-^Srffl^-C , ^xy^^liut 2 
®m<?»3 v F^JsS^ftlSSil^Xffl. R^Yi«7r 
>V-7C0J^®$-ftiPJL (X^y7*l 27) . ^(0*S 

77ii8t isiaicx y e?mmm&-9at>i> 
(7T77128) . %<om, xy e^mmmizm-ox 

•7X7\X^— a^SrKft-f&CfctZiO. 3#g<7)1f>-T 
/W> 3 -y Ma». Xtifi^^g y hm^^X^ix 

9 ) . ltill^T^^f--y7-l 2 3-C'IS7trlTd. 
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[007 6 ] -f&mziZ . L S Att*? F I AttX'U 

tettim&smtfri: \, vz*f> . n. - r >y h .«-c*rw$: 

I* L T 7fif § (ST'ilffl »e It 5 - k $ - if 

Wit < X I — > n >*S^y>tHiL-C*|jE-r*3&». X(i 

d -t x tz & t x MtR-t hXo iz ixi>£*. »*< . r y r 5 

RM 5 B OfftttHEIllrtC - v >t%£li . 

'U-.'tz^'r-.'Tl 15—11 S&9&fLt&. X-tvT 

[ 0 0 7 7 ] Jh&?>%llP>X*lB'C'fct. T!i77^f 

*yhlz&ftX'Z&Zk£ffimk Lfc. LA»U W*.tf 
<B£>lt ft£8T"?xs ^±c7> 1 if a ^<7)Sf TtA'^T^ii T is 

0 . *«2Bi ten 3 <»a»*3esarc«3tsrfl a «^ 

X\ Ji.o**l6 2 oOSfc^ftSfBTCT 7 -i .*> h -fc > 
tf>RBttWWr? y -?-> /Wit * «flr ir > =fc a 

— — 7 4 7 A . 4 7 B T 7 4 >- h -fe > ^)W^ 
.4BifffC#&L&^a. t-f7-;4 7A. 4 7B<7>(4 
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